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CROSS-REFERENCE TO RELATED APPLICATIONS 
[001] This application claims priority to and the benefit of United States 
Provisional Patent Application Serial No. 60/542,437, filed on February 6, 2004, and 
entitled "Incline Motor with Cam Assembly", to Gerald Nelson, which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1 . The Field of the Invention 

[002] Exemplary embodiments of the present invention relate to the field of 
treadmills, and more specifically, to a motorized system used to raise and lower the 
inclination of a treadmill. 

2. The Relevant Technology 

[003] The desire to improve health and advance cardiovascular efficiency has 
increased in recent years. This desire is coupled with the desire to exercise in locations 
that are within a limited space such as within an individual's home or an exercise gym. 
This trend has led to an increased desire for the production of exercise equipment. 
[004] For example, inclining exercise apparatuses, such as treadmills, have become 
very popular. Walking or running on an inclined surface requires a user to raise the 
user's knees in continual, strenuous strides. This requires more exertion than walking 
or running on a flat surface. Consequently, exercising on an inclined surface can 
provide a more intense, challenging workout. 
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[005] Inclining apparatuses often include a lift mechanism such as a motor or motor/ 
lever assembly for inclining and declining the treadbase. Lift motors used in these lift 
mechanisms often must be small and compact to accommodate the esthetic and space 
limitations inherent in the designs demanded by home and exercise gym consumers. 
The drawback of smaller more compact motors is that to provide the lifting force often 
demanded by such systems, the motors become unpractically large or prohibitively 
expensive. 

[006] Additionally, some current designs have one or more lift motors that are 
positioned towards the front of the treadmill, and that push against the bottom portion of 
the treadbase. Unfortunately, this design is mechanically inefficient. For instance, the 
motors must initially generate several hundred pounds of force in order to provide only 
one hundred pounds of lift. This occurs because much of the initial force is directed 
backwards, thus pushing on the pivot point of the treadbase, instead of providing lift. 
[007] Increased lifting force is often required with the increased weight associated 
with more robust inclining apparatuses. The stronger components of the inclining 
elements of such apparatuses are also heavier than in the smaller units. More robust 
units are popular for commercial use, such as in exercise gyms, where repetitive use 
requires more sturdy construction. However, commercial use often demands more 
lifting force than the affordable and more compact lifting motors can provide. 
[008] Thus, a challenge presented in the art is to provide an incline assembly that is 
affordably compact. Additionally, the assembly should be capable of withstanding the 
rigors of both home and commercial use. Finally, the assembly should be mechanically 
efficient such that, for example, the force produced by the motor(s) is used efficiently. 
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BRIEF SUMMARY OF THE EXEMPLARY EMBODIMENTS 
[009] What is needed in the art is an exercise apparatus lift mechanism that overcomes 
the disadvantages listed above. An improved lift apparatus for use in an exercise device 
is disclosed. The exercise device has a support base and a moveable element, such as a 
treadbase, movably coupled thereto. The moveable element can be selectively raised 
and lowered relative to the support base. The improved lift apparatus includes a first lift 
motor assembly linked to a first cam. The first cam is also linked to the moveable 
element. 

[010] In an alternate exemplary embodiment, the improved lift apparatus also includes 
a second lift motor assembly linked to a second cam. In one embodiment, the first and 
second cams are attached to a torsion bar that is coupled to the support base. Actuating 
the lift motor assemblies drives the cams, applying a conveniently synchronized lift to 
the moveable element. 

[Oil] One exemplary embodiment is an improved lift apparatus for use in a 
treadmill having a support base and a treadbase pivotally coupled to the support base. 
The treadbase can be selectively inclined relative to the support base. The lift apparatus 
includes a first lift motor assembly linked to the support base and to a first cam. An 
incline link bar is coupled to the first cam and to the treadbase. A second lift motor 
assembly is linked to the support base and to a second cam. The first and second cams 
are attached to a torsion bar that is coupled to the support base, such that actuating the 
lift motor assemblies selectively raises or lowers the treadbase. 

[012] Exemplary embodiments of the improved lift device of the present invention 
provide several advantages over the prior art. Exemplary embodiments of the present 
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invention are very mechanically efficient. Linking the cam(s) to the treadbase allows 
most of the force provided by the motors to be used to lift the treadbase. 
[013] In addition, the efficient dual motor system conveniently synchronizes the 
motors and allows for the use of smaller, more compact motors. This overcomes the 
problems associated with trying to fit a single, large motor in the limited space under 
the treadbase. Additionally, this dual motor system allows the motors to lift the 
treadbase frame to the desired angle, without the need to use complex and expensive 
synchronization mechanisms. 

[014] Finally, exemplary embodiments of the incline assembly with cam of the 
present invention prevent one side of the treadbase frame from being lifted at an angle 
with respect to the other side. This greatly reduces the possibility of mechanical failure 
of the lift mechanism due to the torsional forces exerted when one side of the treadbase 
frame is lifted and the other side is not. Since the dual motor incline assembly with 
cam(s) disclosed herein provides for the uniform and simultaneous lifting of both sides 
of the treadbase frame, these potential torsional forces are significantly reduced. 
[015] These and other objects and features of the present invention will become 
more fully apparent from the following description and appended claims, or may be 
learned by the practice of the invention as set forth hereinafter. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[016] To further clarify the above and other advantages and features of the present 
invention, a more particular description of the invention will be rendered by reference to 
specific embodiments thereof which are illustrated in the appended drawings. It is 
appreciated that these drawings depict only typical embodiments of the invention and 
are therefore not to be considered limiting of its scope. The invention will be described 
and explained with additional specificity and detail through the use of the 
accompanying drawings in which: 

[017] Figure 1 is a perspective view of an exemplary exercise device in which the 
lift apparatus is used; 

[018] Figure 2A is a side view of the treadmill of Figure 1 with the treadbase in a 
horizontal position; 

[019] Figure 2B is a side view showing the lift mechanism of the treadmill of 
Figure 1 with the treadbase moved from the horizontal position of Figure 1 to an 
inclined position; 

[020] Figure 3 is a bottom perspective view of the lift mechanism of the treadmill 
of Figure 1; 

[021] Figure 4 is a cutaway side view of the lift mechanism of Figure 1, showing 
the treadbase in an inclined configuration, as in Figure 2B; and 

[022] Figure 5 is a cutaway side view of the lift mechanism of Figure 1, showing 
the treadbase moved from the inclined position of Figure 4 to a horizontal 
configuration, as in Figure 2A. 
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DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS 
[023] With reference now to Figures 1, 2A and 2B, a selectively inclining and 
selectively declining exercise apparatus 100 in the form of a treadmill is shown which 
employs an exemplary embodiment of the present invention. Exercise apparatus 100 
supports an ambulating user who wishes to hike, climb, walk or run on exercise 
apparatus 100. Exercise apparatus 100 includes a support base 102. Pivotally coupled 
to support base 102 is a selectively inclining treadbase 104. 

[024] Treadbase 104 includes (i) first and second elongate frame rails 106, 108 having 
a deck therebetween; (ii) first and second rollers mounted on opposing ends of first and 
second frame rails 106, 108; and (iii) an endless belt 110 trained about the rollers. 
Treadbase 104 has a rear end 112, a front end 114, and a middle portion 116 
therebetween. Optionally, exercise apparatus 100 can include a drive motor assembly 
(not shown) to drive endless belt 1 10. 

[025] Treadbase 104 is one example of a movable element. However, a variety of 
different moveable elements may be movably coupled to the base 102 or to a variety of 
other support bases. Thus, base 102 is depicted to show one embodiment of a support 
base and treadbase 104 is depicted to show one embodiment of a movable element 
q § u 5 movably coupled thereto. However, a variety of different support bases and movable 
Q|huhH elements movably coupled thereto may be employed, all of which can use exemplary 

5 i I £ £ u embodiments of the incline motor and cam assembly of the present invention. 

2 £p < £ £ 

2 2 §§5 Examples of different bases, moveable elements, and incline motor assemblies relating 

O < ^ 

thereto are disclosed in United States Patent Application Serial No. 09/496,569, filed 
February 2, 2000, and entitled "Hiking Exercise Apparatus," which is incorporated 
herein by reference in its entirety, and in United States Patent Application Serial No. 



- Page 7 - 



Docket No. 15420.49.1 



09/967,870, filed September 28, 2001, and entitled "Inclining Tread Apparatus, 55 which 
is incorporated herein by reference in its entirety. 

[026] Exercise apparatus 100 further includes a handrail assembly 1 18 coupled to the 
support base 102. Handrail assembly 118 can include left and right upright supports 
120, 122 that are mounted on or attached to base 102. Handrail assembly 118 can 
support a user console 124 mounted thereon. User console 124 can include various 
control mechanisms to allow a user to operate exercise apparatus 100. 
[027] As depicted in Figures 1-2B, treadbase 104 is capable of inclining to 
extreme angles such that front end 114 is high above the neutral position. Exemplary 
embodiments of the lift apparatus of the present invention enable a user to incline 
and/or decline treadbase 104 to such angles. The user can optionally decline treadbase 
104 to a negative angle, thus simulating walking downhill. 

[028] Figures 3-5 depict different views of an exemplary embodiment of a lift 
apparatus 300 according to the present invention. In this exemplary embodiment, lift 
apparatus 300 includes a first lift motor assembly 302 and a second lift motor assembly 
304, each of which are pivotally coupled at a rear end thereof to support base 102 
shown in Figures 1-2B. 

G§ * = [° 29 1 Each lift motor assembly 302, 304 comprises (i) a motor 302a, 304a 

QSh£iSh pivotally coupled to base 102, (ii) a drive screw depicted at 308, 306, driven by a 

C 8 w i< 5 - 

^ ^ >- O O h 

5 2 1 § B m respective motor, and (iii) a respective sleeve. Drive screw 306 is movably connected 

S E o < £ u 

fy o < § ™ j 

2^ 2^5 to a sleeve 310, which in turn is linked to a cam 314. Cam 314 is pivotally connected to 

O < « 
% 

sleeve 310 via a pivot point 316. Drive screw 308 is movably connected to a sleeve 
312, which in turn is linked to a cam 318. Cam 318 is pivotally connected to sleeve 
312 via a pivot point 320. 
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[030] With continued reference to Figures 3-5, cams 314, 318 each comprise first 
and second opposing plates. However, each cam 314, 318 may be formed in a variety 
of different configurations that perform the function of a cam herein. Cams 314, 318 
are shown as attached to a torsion bar 322, which is pivotally coupled to support posts 
324, 326. Support posts 324, 326 are fixed to right and left frame members 328, 330, of 
the support base, respectively. 

[031] In this exemplary embodiment, cam 314 is also linked to the treadbase 104. 
As shown, this link can be accomplished, by way of example and not limitation, by 
pivotally connecting the opposing plates of cam 314 to an incline link bar 332 via a 
pivot point 334. Incline link bar 332 is pivotally connected at an opposing end to a 
frame bracket 336 (via pivot point 338) affixed to the frame of treadbase 104, 
specifically to cross beam 337 of the frame of the treadbase 104. Cross beam 337 can 
be mounted to or below frame rails 106, 108 of treadbase 104. For example, cross 
beam 337 can be mounted to frame rails 106, 108 and/or to reinforcement rails 342 
adjoined parallel to frame rails 106, 108. Thus, as shown, cam 314 is pivotally coupled 
to incline link bar 332, which is pivotally coupled to treadbase 104. 
[032] In the embodiment shown, the comer of cam 314 affixed to torsion bar 322 
shares the pivot axis about which the torsion bar 322 pivots. Cam also has pivot points 
at its corners coupled to sleeve 310 and torsion bar 332. This three pivot location 
dynamic of cam 314 is highly effective, efficiently translating force from motor 
assembly 304 to treadbase 104. In another embodiment, rather than being attached to a 
torsion bar, a cam of the present invention having a three pivot location dynamic is 
pivotally coupled to a non-pivoting bar extending between posts 324 and 326, or 
otherwise coupled to support base 102. Thus, one or more (e.g., two, three, four, etc.) 
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cams of the present invention may be pivotally linked to the support base 102 by being 
pivotally coupled to a non-pivoting bar that is immovably affixed between posts 326 
and 324. However, through the use of a pivoting torsion bar, 322, the force of two or 
more motors is conveniently translated in a synchronized motion to movement of 
treadbase 104. 

[033] Lift motor assemblies 302, 304 shown in Figures 2-5 are extension motor 
assemblies. Assemblies 302, 304 use electric motors having sufficient power to 
smoothly raise the treadbase to any desired angle. An alternate exemplary embodiment 
requires only one lift motor assembly to drive cam 314. Upon actuation of motor 
assemblies 302, 304, respective sleeves 312, 310 move to an extended or retracted 
position, thereby rotating cam 314 and moving treadbase 102 to an inclined or declined 
position, as featured in the drawings. By way of example and not limitation, lift motor 
assemblies 302, 304 may comprise a Hubbell Special Products motor, Model Number 
Ml 91 1, although a variety of different motor assemblies may be employed. 
[034] In the exemplary embodiment shown in Figures 3-5, cam 314 is linked to 
incline link bar 332. However, alternately, incline link bar 332 or another incline link 
bar, is linked to cam 318. It should be noted that in the views depicted in Figures 4 and 
5, cam 318 is shown in front, although incline link bar 332 is actually connected to cam 
314, as shown in Figure 3. In alternate embodiments, however, both cam 314 and cam 
318 are linked to respective incline link bars. 

[035] Also as shown in the embodiment of Figure 5, the lower run of the endless 
belt 1 10 is configured to move above the cross beam 337. In one embodiment, one or 
more isolators (not shown) may be mounted on an inside portion of frame rail 106 to 
support or assist with support of the treadbase deck 341 . 
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[036] Each plate of cam 314 is shown having a generally triangular shape. One 
corner of each triangular plate is fixed to torsion bar 322, with the other two corners 
pivotally attached to sleeve 310 and incline link bar 332, respectively. In alternate 
exemplary embodiments, cam 314 can have any of a large variety of shapes. Such 
shapes could include, by way of example and not limitation, square, circular, 
tetrahedonal, rhomboid, rectangular, etc. Additionally, cam 314 can be linked to the 
support base via other methods known to those of skill in the art. Cams 314, 318 are 
shown as having a pair of plates. However, this need not be the case. In alternate 
exemplary embodiments, a single plate cam can be employed. 

[037] In exemplary embodiments, support posts 324, 326 are attached to the frame 
of the support base by welding. However, those skilled in the art will realize that other 
methods of connecting the posts is also possible. These methods can include, by way of 
example and not limitation, the use of mechanical fasteners, adhesives, etc. 
[038] In operation, lift motor assemblies 302, 304 are actuated using, for example, 
control panel 124 (Figure 1). The motors can optionally be actuated manually by the 
user to raise or lower the treadbase. Alternately, the motors can be actuated as part of a 
program included within the control circuitry of control panel 124. 

c* 

O o * = I 039 ] Upon actuation, when inclination is desired, lift motor assembly 304 drives 

pa g< o § 5 

° I < S S o cam 3 14 > which rotates torsion bar 322. This rotation forces incline link bar 332 to push 

►7 ^ W < h > 

«j 1 i 0 h w against treadbase 104, thus lifting the treadbase 104. Additionally, lift motor assembly 



2 ™ 2 * s 



302 drives cam 318 in convenient synchronization, assisting to rotate torsion bar 322. 
[040] Since the cams of respective motor assemblies 302, 304 are thus 
conveniently coupled to torsion bar 322 as shown, there is no need to synchronize the 
motor assemblies through a complicated mechanism, since both motor assemblies drive 
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the same torsion bar. Since the motor assemblies uniformly lift the entire treadbase, this 
eliminates the problem of uneven lifting of one side of the treadbase frame, even for 
heavy users. 

[041] Additionally, drive screws 306, 308 exert a substantially linear force on 
cams 314, 318, respectively, which then rotates torsion bar 322, forcing incline link bar 
332 substantially upwardly, so as to raise the treadbase 104. This results in a great 
mechanical advantage over prior art systems. Most of the force exerted by the motor 
assemblies 302, 304 is directed to raising the treadbase 104. In alternate exemplary 
embodiments, a single motor can be used. 

[042] In exemplary embodiments, drive screws 306, 308, sleeves 310, 312, cams 
314, 318, torsion bar 322, support posts 324, 326, and frame members 328, 330 are 
made from metal. However, any materials that provide sufficient structural rigidity to 
allow motors 302, 304 to lift the treadbase will work and are contemplated to be within 
the scope of exemplary embodiments of the present invention. Such materials can 
include, by way of example and not limitation, wood, plastics, and composites. 
[043] In the exemplary embodiments shown in Figures 3-5, lift motor assemblies 
302, 304 can lift the treadbase to angles of between about -3 degrees to about 15 
q § u 5 degrees. However, those skilled in the art will realize that other angles are also 
possible, ranging, by way of example and not limitation, from about -10 degrees to 

C 8 „ % jE . 

5 1 1 £ m about 50 degrees. 

g & a 8 !j [044] The embodiments of the present invention provides several advantages over 
O < m 

lift mechanisms of the prior art. First, the lift mechanism efficiently translates force 
from the extension motor assemblies 302, 304 to the treadbase 104. Second, the dual 
motor system allows for the use of smaller, more compact motors. The system also 
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overcomes the problems associated with trying to fit larger motors in the limited space 
under the treadbase, and eliminates the need to use complex and expensive 
synchronization mechanisms. Exemplary embodiments of the incline assembly using 
cams prevent one side of the treadbase frame from being lifted at an angle with respect 
to the other side. This greatly reduces the possibility of mechanical failure of the lift 
mechanism due to the torsional forces exerted when one side of the treadbase frame is 
lifted and the other side is not. Thus, the system disclosed herein provides for the 
uniform and simultaneous lifting of both sides of the treadbase frame. 
[045] The present invention may be embodied in other specific forms without 
departing from its spirit or essential characteristics. The described embodiments are to 
be considered in all respects only as illustrative and not restrictive. The scope of the 
invention is, therefore, indicated by the appended claims rather than by the foregoing 
description. All changes which come within the meaning and range of equivalency of 
the claims are to be embraced within their scope. 
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